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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To realize a multidomain structure showing 
isotropic visual characteristic as the whole of a substrate 
by forming a intentional oriented structure in each domain 
of lots of fine domains on the substrate and orienting liquid 
crystal molecules in a certain direction in each fine domain 
unit. 

CONSTITUTION: A small domain formed on the surface of a 
transparent glass substrate 6 on which a thin film for 
memory of polarized light is applied is irradiated with linearly 
polarized laser light 5 through a polarizer 4 to orient the fine 
domain according to the polarizating direction of the 
polarizer 4. In this process, the glass substrate 6 is moved 
in X and Y directions or the polarizer 4 is rotated around 
the optical axis so that lots of domains 1 are randomly 
oriented. Thereby, lots of fine domains 1 as the min. unit 
which constitutes the picture element are arranged on the 
substrate surface while the orienting direction of each 
domain 1 is randomly arranged. As for the material for the 
thin film for memory of polarized light, a mixture of polyvinyl 
alcohol and methyl orange is used. 
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(57) 

KB8U *MS3M-2 3 6 6 5 2 -g-^^ffl^T-** £ n 
t5 0 




1 : ft'Mf * 



(2) 

1 

[WffflMtOttB] 

-d>tt< £t>— #^»flS«KEft;fr|6)J&* 

[mm 2 ] mES«n£mMa^3ifeai%iBitK<rffl 
imm 3 ] mia-»«>»wasoH*icj»iaai*w 

imm4] mciK/JHRttM^BiRi^. ^^tti 

^otifSftS^^^ h Lfc*£ B H B #^&^ti>MMi- 

ffj|5-^o^0JS^r^ic:^ B s B ^^iB@-r^X^^$:^ 
[1*3*417] me«««KlRl&«fc*fXSWU ME 

±icra#t boo. mmnifafm±<D&mM&w:z&Wj^x 
«$>< i:m.&^ts>m^6mm<nm&&^+<r>mmiT 

bum, ttjiB^^u-iF^^^^^r^^^x.^xm^^-r 

[MM 9] tWflB«3t*lRlS:3E*.axaW:, 9*« 
^3f^^^**4^^offl3fe*^ili^^^> f£«*:«£l£ 

[MMi o] mUWbW&<o±Z$<o*--J±*iSy 

[mmi i] me«*WEiRj«a*»i-istt, « 
^^(7?aift3t*.w*t'rsxa**tpMM6E*t73«A 

[MMi 2] -»<rciS«*t8i:, S?E»WStRHJ^ 



WmW^7 - 7 2 4 8 4 

2 

< £ fc-irowiasssfitt^i/f/u hASr*£tf>TEip) 

<b t-a»rtt5J: 5 ^MWElPJ*a3ftsjfc**L-C*3 
0. J»EiaoiD*/hM«OErt*filH:*#«l-C»*-*-« 
K«/h«*fH*t?5Hr^Jc 9 0° t)Klil80° 
ft**-*-* ^^$:^^-r^* B B B ^^^o 
[MMi 3] «EBoo*l^«t?-oo«« 
*«!*U (WEBSooft/Jv^ttTOEM**!*^*^^ 
»U**«fc#»**«t"C*>SMMl 2E*«>«** 

[MM l 4 ] WE-#*>X«<o*ffi<DffiEW*o« 
*^aK««^fl?**ixT*5 9 , ffiEi 

[mmi s] mE««*sn»ttffifEEgoo«/h«a 

[MM l 6 ] iWEE9ool»/h«*-e*rit-*-S»ffi« 
«*Jc^j-5ffJEBgoo»/h««J4mfEmtt««co^^ 

[mm i 7 ] we— »«>»«^*ffiomE*tt«* 

*-oa«««i-^3^r, i»Eiaoo«/h«*^*-rsim 
E*tt«*^4»**BfcMSw*«^— 

HF3e**«>*«>:ai«S:*-r5MMi 6 

[MMi 8] mES^jbffa^lKft-rdmEIK/hM 
8Pfltt)^ot^j$$tir^5!l*5l 4 1 7 

EStt^JKAS^*^ 

[mmi 9] -ttnmmmmt. mm-tt<nmfo<D 
«r H a B *^*^*5^r, fiES^^ffi^^ B B B {c^x.^^ 

MEHtEftairrtl*3:ir^9 0° »ft5-o<z>«/h««4: 
— o^m*»«T-4>fe < £ 1>— J: 5 
Ertl«ka****tr*5 9 , rUExoco«/J^«{c^^^ 

[mm 2 o] m&mAm<oto&&*<o*k*bft[*iiim 

E— #<oaHKIB"^3K)9 0° 7^^MT^5li:^i 
i:tSI»#*i 2*>ib l 9 <m^1^h,McE*oJKa ( B*^ 

[MM 2 l] mu—tt<nmm&»tt^\z.m:&~=' 
/koH«*:»o— »o«3feS4r*U, ittjE-tto^Tfcfc 



3 

2^>b 2 O O^-f 
flOT-SWC 9 0° t)Klil80° *feS*|pjS:*-rS 

-r^x^^ *w^*«a*«*^«**ss. 

wis i ^s«^rt(7D-^osK^;«i{ciK3Km^^— 

/h**OjB**«*rt^5 J: 5lca*ttElft*3a**^ 
X@£, 

1»iaa«WElPltea«: LfcfffllBStRMfcSrA W»«rE« 30 

-rz>T.mt &^s«A*^*^*>»ift*ifc. 
[i«3jtJi2 6] mE*AW»S:E«-#-6iswt, UMB 
s« k m ib«a tm t a a -r s is t^wisjs a ww<dn 

[»*?|2 8 1 mia**tf»tt*>r ^ 

ffJIB^-f 7/t^^^*«A^;&>f ^fcT 

*A«o«*«:d £ d / p offl[A***Wlc 

*s£-eo. 2 5fcft-5A«=*»fc-#-J:5^*!fiapi:d*: 

2 9 ] miBaawEiRi*aa*riwiB— »<o*s 
^*>«aE#ifc. so 



>ftfflS£7 - 7 2 4 8 4 

[0 0 0 1 ] 
[0 0 0 2] 

A *^SS« v * •$> 6 » A * /Hi , ?&b b b <t>4#5£ ft »-T-EOT 
tegtitt UT*SfcL#JJB ITi^o ^b b b#^-£:&£^ 

0>Eyu4t» 5 fe«> j£b b b * * # 7 ;* 

[0 0 0 3] «*W-f^ h*"**-** (TN) 7£ftA 

ir/uftjf-cri, Elites* ut\ ^B a B ^l*tp^^^5« 
[0004] 9 ev^(7>^-fp)«:±T^S=Erflr-7 trv^ 

SESL, tfc^^^^ft [£Sf^=r/^Efi^ffi 
[0 0 0 5] 

[SWfKLJ: p^-rsgiffi] ^coj: 3ft^ fv^T- 

ieiRiAit: u*:»<§\ ^B a B^oia^^fS3^--«ftfc^ 
[0006] fcfc v*-**r4 

»A*«-t^ (TN-LCD) ^aftWttS:*-*-^ V 

5 fc«A*/Mi*6#ftj&>klijl;t^-t-< , 8UO*ftA» 
[0 0 0 7 ] rcoj; 5 ftaft*k#tt*rt>o*A-fe/^4r* 

ft are tit a:/* M«i:tri> I^lt^l: 

[0 0 0 8] ^ B B B 1?^tf*$ftm£&^oJ^@GD l Oft, 

*>©• «A»-T-^u^ h*r#o*rpJW:, 7tfy^t 
£-<^ h/u#|njfc-- So 

[0 0 0 9 ] ^Air/KcmjE^^I^D^tl6<b, «A*HP 

[ooio] £fbtc, ^ tr^^-f-sRJctt, 



(4) 

5 

So £7t, T^x^^|g®J*r5t^^ffi-rS^B s B-fe^r% 
TFT (»Kh7V^^) ft^WB^^EI**** 

t: J: SSMt&M £oT X-7"*Ett*<fittil 

[0 0 12] *M£H3-ffiMAtcJ; 0 5Pj$;4^9£ 4 9 
f+T-ffllp$tl/cW®^4-2 3 6 6 5 2#<OWtt»^ 

[0013] C <7}4#lp^ 4-236652 -§-CO^*ffl#{- 
C05g^m«Pflr^ B e B ^^^9 0° ^^^HTWTN 

* B B B /I<7>J^£d £ U7t£#tc, d/ P = 0. 2 5£rW 

[0014] ft*3, fflE3fef4l^9 0 AlcKStSixft^. # 

sws«Pfl^rais*d^ufc^^{c, o. i5<d/ P 

<0. 7 5 £ft£ X ?Kp£ d^ffiiSraSlR-mJiJ:^^ 
[0 0 15] o£ 19, i?/uco0fM<^^-Y^ hft£1r/u* 

d iiaoT^^n5^>f7;Hf ^p£ISofci& B B B 
[0.0 16] £0*«tt»KO;»ttfcJ:;h,tf* gffiKl^ 

ti, ^btoEw^iftttfcb^s^mic^vyA^ftaE 

[0 0 17] #^7/M<-^:y*iRAfci\ A*Ht<D«3te 

*-ft«ft**s«#»fcfta. 
[0018] <bc6r% £.*>jfc«t £t£ b b b 3^ 

r#fi£ u & « n tf ft b * t \ 

[0019] Lj&><>, ?£ B B B *^§{cfc>^Tte, ceo J; ^ 



<&m¥-7 - 7 2 4 8 4 

e 

?^(:7>^/i-7^f -f ^JSA^^EW 
tt*^®ffi**^S©*o*/h»ffi-rft*5%, l Vy 
h o««»ffi-t?fi8:&-r £ a* *> £ o 

[0 0 2 0] »JR5P4 - 2 3 6 6 5 2 #<7>Wtt»t?ia« 
(fc«A*^*^U:*3^Ttt:, «*WftEfl*&3SS:fToT 
fct\fc#fc, -r/i^ K^^fy^ft^Cioi: 5ftEfS|** 
^ (C^H£ £ ix -5 60 T- 12 ft o fco 

[0 0 2 1 ] aftft#tt«:tfctL, 
**3FA^*^««4: ^ofc»f n 5Ffi<oiffH ^5 7 tr 
y^l^rT^^tS^^t)^ 1#I¥4- 2 3 6 6 5 

2^<7>^#ffl^r-;^£ftfta>o£:^/L^ w 

^Eft^A^ \**4>'±#t Ito^ 
#l4««ftElRl^n^<rBD. »fH»tt«s*9— "tfK** 

So 

[0 0 2 2] 

■Wi, '>ft< fct— *»aw««fcElfll*«l*Jlft«» 
/J^l*l:**lrt5flt»Em«lMUfc-#©a!B 

sttt, Mi5-^cos^Pfl^j*^ixfc^ s H B ii^^#-r 

So 

[0 0 2 3] ^l:, *»W0>tto«****-?-H:, - 

WStRtt^'U'^^ hftSr^^TEffiJ^lRl^ftSEgotD 
5^a*»EftiAa^**ixrteO, StrEEocot»/h« 
9o° ^i<i^i8o° » ft -5 #[6] 

[0 0 2 4] S?S B B B ^^^-C0Si3t 

*ife{c*5i^Ttt, — »waHB»KG>^ft< fc— #tcE 
fil*|fi!3as*ftS»/h«**r*«*fit"t-5J: 5 (cfl«»i2 

[0025] £b\z s *mm<Di&<nm£k^m+<nmj£ 

-#<oS9!£«tf>d>ft< £ fe— *lcE|Sj*lRl3ft« 
^ftSElo(Dm^^<7>^^^^^LmJtSEgot^m^ 

l:9 0° t)L<fii80° J^ftS^ft^-f-S J: ptcf* 

«WEftte«*r*-ris*. MiamnBfflAa&Lfc: 

StJfSSffira (c^ B B B #» *E«"*- Slii: 5 » 

[0 0 2 6 ] 

[fWBJ StRJctt**o«/h««»jcaaWEfil«a*: 
K»r, #m^i^m^r^i^n^ix^ B B B »^^-^^- 
fS](cSSf^^ti5o I^B#{c. #«fco»/h«*fflll^Effil*- 
mr4*ft5*m^*&*«c:iPii^Tt^o-cS«±*i Lt 

[0 0 2 7 ] '>ft< ^^-^OftllS^P^S^iCjo 



(5) 

T 

$ B a B »^ 9 0 6 -fo*-j6i3^»3fc-5 4^lPl^Efp]-r6. 
Sot, Ho*>*/hfll«£f*:i: LTtti^-f*t0>*Ffp]t£t> 

[0 0 2 8] 

[0029] Bitt, «i^»Jw^SiaDM 

[oo3o] *mktt0>EAiu*, i**<t>j: o^mrn^ 
[0031] *»/mb« i o^c# cF nnm*> i k y h m 

So ftI«4iM»**S-CfcSloox 
3 o o u mSS^iaicft-ftt^**^^*^* 

[0 0 3 2] ilt/TLtj; 5*Er&]a3®Srb^S*R*r 

ip) 3fl*» b tt s K«*ia«jui«:*jffl -r s o 

[0 0 3 3 ] 7t^3ttate^lCj;S^ B H B ^coia^^o^ 

«R*ffl^fc«flErfij*J»j (*i 8®«ftwi»d-e 

6 4^¥^-, p3 4, «4¥9H1 ' 
[0 0 3 4 ] ft«5felH«JR**Jffl UT»^««S^E[rJ 
EATl-aS-**. H2Nt t ERl«a*rLfc«/h«*«:*-r 

[0 0 3 5] ^C, u-~if ^-^Sr3f^*lp)^(B*tt ■ 

BWtsna. 50 
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8 

[0 0 3 6 ] at93#9*£tR6 0>»ffifc:li, HUffi^:*:^ 
O rftflf^lBttJRfcAir^ffAEMMtHlj fcH^Sixifc 

A 5(7DBB^{C < J:or^^*fS^^^3 , elS4 <t>«**ifj 

ic»SLfc*rfifcEft««#*ii, -t^*ris]^i5«ifc*n 

So 

[0 0 3 7] Tfe^^fSMKii, en-yU7 
(pva) tc^^/u^uv^^rS^ Lfct>^>"^ 

[0 0 3 8] #7*£tS6W:2&7c;fr|B]X, YM^Sj^T 

tg*-5i»^x-^7o±ic:Ee$nr*5t) , "«rmd^^— 
* 5fcEm««#fl^n*. 

[0 0 3 9] ^ 

[0 04 0]«:, H3tt, gU<D**«HJ: ?>m£;i**i 
SS^J^EfplJKtt, {Hi (JO J: 5^»*-rs«/h««BBoE 
ff« 8 <7>ElRl*a*ffl3a«5cBi-C« 5 MiSfflSWKJW 

[0 04 1] H3<£>ElR]te&l*, B2fc::j3tt53te**3 

[0 04 2] H2<OjSttT?B, (Hi) *><5 

1/M38 (0 3) felctf— A&;*#s/ hfia*H"5£>t^# 

IcH l *>5 ^I4H 3 o J: 5 ftiEfi]»lt»*t 5*»«r 
[0 0 4 3] u— tF3fe«2J: D©i/-f3tBAB4f* 

3 a r-»^nrMw^#^t-^^^^ 
a i o ct 5 4S« ^IR* i i^fiie $ *5 1? , 



(6) 

9 

[0 0 4 4] -<0-*X ? 9 £riiiE Lfc^ftU' — "9 s * 14* 

[0045] &L_btft^L/c£ 5iwUTffi[RHaa*$nfc 

s Q ccx-i49o° y>r;* hoftfiS^s^y-KKUTifc 

[0 0 4 6] 0 5<0»iftSS«f4, **fcB-HJ»AfcJ: /tf 
K)^4^3^ 4 sttT-tfjip£ix^f^ffim<7>4#^^4 
-4 7 3 2 2*0DW*BI»^Hffi^H^$tu^:t>Oi:S*: 

[0 0 4 7] *i\ |li^B4«r#«LTR|LfcE 

3 6 6 5 2-%><nwm'&iz.mm<n± 5lc, # 

jGPSL< tt, 0 < d/p ^ 0 . 7 5 tteZ&ft&ffi 
$>Z>* ft*5, d/p = 0J4, ^^^jx^«fi^»-&T*> 

So 

[0 0 4 8] 7t£;il4* d/p= 0. 2 5 (9 0"7Y 

[0 0 4 9] d/p=0. 2 5 £ Lit*^, 

i^So 

[0 0 5 0] ft*5, awS««r»^t?E«Sn6«*IK 

*>BSfif4, (y-^y*?^ h) co#^{c{4a: 

[0 0 5 1 ] B5t£*5^T, SMUtf^Sffi 1 2C0_hlC 

14, hfs*tc«i:riif**3>^«#«:**.6TFT 

14^, TFTl4coy — KU"f>, y-h^t 
f7^> (H^-fr-f) tTFT14l:««StltI*t 
il5i«^ix5o C^^^^Sffi 1 2 ±tcJ4Bd[Sj 

[0 0 5 2] 0 5<Dte;&-tf>a9?;ff^;*8tRl 3^4, * 

1 i:«^5HOJ:lcttinr«oBElSl*a4rLit*«*IB* 50 
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[0 0 5 3 ] B^Lfct^ 7 — t . ® 

[0 0 5 4] 7£*5, £*R±0>««, »ih7>^^, 
So r:^«tt-*oStR^*^*«ftlBi««*:»«-rs 
[0 0 5 5] f^*OS«(C3t(H3tlE«JBi{-ct SBBftMiH 

tc^xSo ^*os«^^^BErpj*a3S-rs»-&^«:, * 

ted^*J-t?*>^>5o 
[0 0 5 6] r^S^l 2, 1 3.140^ bfe^^-f y^»J 

5 # mt'^^o 

[0 0 5 7 ] #ClC, HI 5 {^^-Tot 9 ^> §3§ 1 6 CAo 

1 3nBtc***f»i l ^Af5 a WfitfSl 114^-^ 
*■ v -T ^a^tF-StR^ Lfc*frc*>3. 

[0 0 5 8] ^ B H B ftA^(^> P9«l36>*b t: — ^oj; 5 *JD 
^Slg2 0, 2 KcJ:or?«Bl*t^l itfaQffcSixS. 
^ B B B #^o^D^Si4^ B B B ^^^^^^^i-r^ y 
try ^ffln<7>ffl«5»iaft (n-i^) j^jicota«{c-r 

So t£o*C, ®b b b^1 l^*£ B B B #^-l 0 14^0^-ffei^ 

[do59] «Ao.tfl.AiHflir4»A*m 1 1 *fct&«* 

*D*4rAixTi&*£: ; E- — * lfti*bt-# 2 0, 21^ 

ffi^j « f4 *»-e t a ft r-t> ^mr- & s . 

[0 0 6 0] Jni|R**Lft:J»AW» i i tt^fflVSMftlw «fc 
oTSA □ 1 9d>bf^S^l 2, 1 3H^f y^a^ 
M&A£ixSo ^:{£^T-I4?£b b b$HPi 0J4#*i4t s *> 
0, BBfflSnr^fc^. ^b b b^i lcD^A^rte 

[ooeilMff^m^ ^JD^^g2 0, 2 11: 
J:««JR*«r(ST*-eroo, (c^ B B B ^S i i ^^in 

*S$5^££ (N-I^) iT»ftLt^<i:, ?^ B B B W 

iii«^tt (i) tt*-e*>ofct*>a*, ^^^y 
^^b b b (N) ttttjcffic»brt^<. 
[oo62] — *©anR±rci4iEW«a*««fi)tsnTt^ 

Sfci6. BdrS]ffi±r'l4^B B B^^IB^^"fS](c^Po JS* 

^■(S]{cggLri4, 7^ tv^(:^oT^B B B ^^J4[Hi 
fe-rSo i^J;5i^Lr, -^yu*- -r ^Mi« B B B ^^ 



11 

[0063] £x±mm LfcMMyM*3tf sae**^*^ 
fc«*«Eia««s*tso^— ib*^** itaft»s 

[0 0 6 4 ] r<z>j; 5 ftiBrt]*ift* s **< o^f6](c^>- 
lt5ffl*«©«**l*lRltttyHi#LT^WJ: 5 ME 

[0 0 6 5 ] fc***^EW+ 

[0 0 6 6] tftfct, *S«/h«««C*5tf «*ffi^» 

s„ Efii*isi3ft«4aji-cfcntf, 

«>aiil»i:»-T-«>ErtI*mK:«Ott<, «*4»tt**» 
[0 0 6 7 ] H 6 — H 8 *r#HB LtRSt5*« 

4>ft< irt>5o -Tftfo-fe, *»/h«*«>*ffi«>EiR)* 

fttt 9 0° -f o*-rt3^*ft« 4 #|R]«tf"C*> 9 , 
4iriRifctii€hfi|plt5HoiD»/h«*S:-«4 It 

^^^ixm^» ; &tt^^<-rw^^r-#^ (> eat, ^ 

[0 0 6 8] 13 6 (a) <9 
$*tfc£«*>*ffia> l ■»»<oEfRj*tto>W«:*-*"a* 

9 0° -Em*lRl«)«ft*EgoO*/jNfl(*3 1 , 3 2, 
3 3,3 4 J&>fe«jS£ivCt^o 
[0 0 6 9] Hro**/h««o5cHlttElp]*lPl*r*i-. 

S3U32, |i:< 3 3, 3 4 tt-trOEffl^Sl^av^ 
C9 0° *#*3 6fc*fcB<&JLTfc:l» 

»t5»/hfl«3U3 4, 3t< 3 2, 3 3tt^r<Z>E 
fr^fatfSSvMc 9 0° ft45o 

[ 0 0 7 0] It, H*Uftir^«*tR<0«3fe<Hi*:5cai 
^ElPjsfrlRjfcSRT* L < ttitSff-S J: 5 lcEfi-#-£ £ £ 

*>^A,, &S]0>raofc>E[p|#lRlttB6 (a) (OTti^ 
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fciii8 0 o »/^:ti:Wo 
[0071] Ego^»/h««^?»««sirMcra— ffia-r 
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